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Abstract

Objective— T o ev alu ate th e co st- eVec-

tiv en ess o f in terfero n beta- 1 b ( I F â- 1 b) fo r

relap sin g - rem ittin g m u ltip le sclero sis

( R R M S ) .

M eth o d s — C o n stru ctio n o f a co st- eVec-

tiv en ess m o d el u sin g p u blish ed d ata o n

I F â- 1 b eVectiv en ess an d th e n atu ral h is-

to ry o f R R M S , an d n ew d ata o n co sts an d

q u ality o f life ( Q o L ) fro m a sam p le o f 1 0 2

p atien ts w ith R R M S an d resid en t in

n o rth ern E n g lan d .

R es u lts — P o o rer Q o L w as fo u n d fo r p a-

tien ts w ith m u ltip le sclero sis co m p ared

w ith th e g en eral p o p u latio n ; th o se w h o

h ad h ad a relap se; th o se w ith w o rse states

id en tifi ed by a clin ical m easu re ( ex p an d ed

d isability statu s scale ( E D S S ) ) . R elap ses

h av e eVects o v er sev eral m o n th s. H ealth

state v alu atio n s w ere h ig h er th an in th e

g en eral p o p u latio n . C o sts w ere h ig h er in

relap se th an rem issio n an d fo r w o rse

E D S S states. I F â- 1 b co sts w ere larg er

th an co st sav in g s. T h e best co st-
eVectiv en ess estim ate w as £ 2 8 7 0 0 p er
relap se av o id ed , w h ich is £ 8 0 9 9 0 0 p er
Q AL Y g ain ed ; o r £ 3 2 8 3 0 0 p er Q AL Y
g ain ed allo w in g fo r eVects o f p ro g ressio n
o v er 5 y ears. E stim ates w ere ro bu st to
ch an g es in assu m p tio n s.
C o n clu s io n s — T h e im p act o f m u ltip le
sclero sis o n Q o L is su bstan tial. F u tu re
trials sh o u ld base o u tco m es m easu rem en t
o n Q o L an d be better lin k ed to n atu ral
h isto ry an d co st d ata. I F â- 1 b p ro d u ces
im p o rtan t o ccasio n al sh o rt term Q o L
g ain s, bu t sm all g ain s in Q AL Y s o v erall
an d larg e ad d itio n al co sts.
(J Neurol Neurosurg Psychiatry 2 0 0 0 ;6 8 :1 4 4 – 1 4 9 )
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U ntil recently , no specifi c therapy was av ailab le
for multiple sclerosis. A fter clinical trials which
estab lished that interferon â preparations
red uce multiple sclerosis d isease activ ity ,1 – 4

three prod ucts hav e b een licensed in the
U nited K ing d om— interferon â 1 - b (I F â- 1 b )
and two interferon â 1 -a (I F â- 1 a) compound s.
I F â- 1 b is now also licensed for second ary pro-
g ressiv e d isease.5

A t present, their role in clinical practice
remains uncertain. The trials are not easily
ex trapolated to g eneral patient populations and
prov id e no information ab out q uality of life
eVects and cost-eVectiv eness. The N ational

H ealth S erv ice E x ecutiv e’s health technolog y
assessment prog ramme commissioned a 1 y ear
project to assess the cost-eVectiv eness of
I F â- 1 b (which at the time was the only licensed
prod uct) in relapsing -remitting multiple scle-
rosis (R R M S ) .6 A cost-eVectiv eness mod el was
constructed using pub lished d ata on eVectiv e-
ness and the natural history of multiple sclero-
sis and new d ata on costs and q uality of life.
There is a d ang er that cost-eVectiv eness
summaries may suppress important d etail; we
therefore ex amined the q uality of life of people
with multiple sclerosis more closely than
economic appraisal strictly req uires.

M eth o d s
The cost-eVectiv eness of I F â- 1 b compared
with stand ard manag ement was measured b y
cost-eVectiv eness and cost-utility ratios, d e-
fi ned respectiv ely as cost per relapse av oid ed
and cost per q uality ad justed life-y ear (Q A L Y )
g ained . This was b ased on the IF â- 1 b trials’
reported clinical outcomes.1 2 H owev er, re-
source use and q uality of life and utilities (the
Q A L Y ad justment weig hts) were not reported ,
req uiring collection of new d ata and a mod el to
link d ata from d iVerent sources. The new d ata
could not d irectly compare patients receiv ing
and not receiv ing I F â- 1 b , b ut prov id ed a
means to g enerate such comparisons.

D A TA C O L L E C TIO N

Two samples of people with R R M S were cho-
sen from the catchment area of the neurolog y
serv ice at N ewcastle-U pon-Ty ne: 4 0 patients
who had ex perienced a relapse in the 6 months
preced ing a fi x ed d ate (the “ recent relapse
g roup” ) ; and 62 who had not (the “ remission
g roup” ) . S ub jects were chosen as they were
id entifi ed from med ical record s b y a research
nurse.

O ur stud y only id entifi ed relapses v ia med i-
cal record s and therefore had less d etailed
information than the trial. O ur d efi nition of a
relapse (a new sy mptom or worsening of an
ex isting one) thus d iVered from the trial, which
d id not stipulate hospital manag ement b ut
req uired ev id ence of new neurolog ical ab nor-
mality . H ence, patients in our stud y may on
av erag e hav e ex perienced more sev ere relapses.
B ecause this may lead to an ov erestimate of the
b enefi ts of I F â- 1 b , we tested the eVect of this
b y sensitiv ity analy sis.

R esource use d ata were collected b y patient
q uestionnaire and med ical record s, and con-
v erted to N H S unit costs using v arious sources
(see costs section b elow) . Q uality of life d ata
were collected b y patient q uestionnaire, and
conv erted to utilities using two sources. F irstly ,
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the EuroQoL-5 Dimension instrument,
EQ-5D7 w a s used in the p a tient q uestionna ires
(see q ua lity of life sec tion b elow ) , g iv ing p op u-
la tion b a sed v a lues v ia the mea suring a nd v a lu-
ing hea lth ( M V H ) ta riV d ev elop ed a t the U ni-
v ersity of Y ork , U K .8 S ec ond ly , utilities w ere
mea sured d irec tly for 50 p a tients, 2 6 from the
rec ent rela p se g roup a nd 2 4 from the remission
g roup .

Link a g e b etw een multip le sc lerosis na tura l
history d a ta , tria l outc omes, a nd c ost a nd q ua l-
ity of life d a ta w a s throug h the ex p a nd ed
d isa b ility sta tus sc a le (EDS S ) .9 A s this is not
routinely c ollec ted , estima tes w ere ma d e for
those p a tients ma na g ed b y the c onsulta nt neu-
rolog ist (DB ) .

QU A LIT Y O F LIF E

W e rev iew ed a v a ila b le p a tient b a sed mea sures
of QoL in multip le sc lerosis, op ting for the
multip le sc lerosis q ua lity of life 54 item sc a le
( M S QO L) .1 0 T his mea sure c omp rises a w ell
v a lid a ted g eneric hea lth sta tus instrument, the
short form (S F ) 3 61 1 a nd a d d itiona l multip le
sc lerosis sp ec ifi c items. It a d d resses 1 2 QoL
d oma ins: p hy sic a l a nd soc ia l func tion, roles
p hy sic a l a nd emotiona l, p a in, energ y , menta l
a nd g enera l hea lth, hea lth d istress, sex ua l
func tion, c og nitiv e func tion, a nd ov era ll QoL.
C omp osite sc ores for p hy sic a l a nd menta l
hea lth c a n b e c a lc ula ted . A s for the S F -3 6,
sc ores on the M S QO L ra ng e from 0 – 1 0 0 , w ith
hig her sc ores ind ic a ting b etter func tioning
( 0 = w orst p ossib le, 1 0 0 = b est p ossib le) .
M S QO L ha s b een show n in a U nited S ta tes
sa mp le to ha v e g ood p sy c hometric p rop erties1 0

(hig h interna l c onsistenc y , test-retest relia b ility
a nd rep rod uc ib ility ; ev id enc e of c onstruc t
v a lid ity ) . A s the time fra me set b y the fund ing
b od y d id not p ermit a p ilot stud y to ex a mine
the a c c ep ta b ility to p a tients of four d eta iled
sex ua l func tion items w hic h mig ht oVend some
a nd so red uc e resp onse ra tes, w e omitted them
a nd inc lud ed only the sing le item c onc erning
sex ua l sa tisfa c tion.

T o sup p ort the use of this a d a p ted v ersion of
M S QO L, p sy c hometric a na ly sis using the
M A P -R multitra it sc a ling a na ly sis p a c k a g e1 2

w a s p erformed . T his show ed tha t M S QO L
p erforms simila rly for U nited K ing d om a s for
U nited S ta tes p a tients; a nd its p sy c hometric
p rop erties w ere g enera lly a c c ep ta b le. C om-
p a red w ith U nited S ta tes p a tients, there w ere
ma rk ed c eiling eVec ts for tw o sc a les, role emo-
tiona l a nd b od ily p a in; a nd ma rk ed fl oor eVec ts
for tw o sc a les, role p hy sic a l a nd role emotiona l.
F loor eVec ts w ere p a rtic ula rly p rob lema tic for
the fi rst, sug g esting tha t M S QO L ma y und er-
estima te ma rk ed d iVerenc es in lev el of func -
tioning in this d oma in b etw een d iVerent
p a tient sub g roup s. F ull d eta ils of the p sy c ho-
metric a na ly sis a re rep orted elsew here.6

W e a lso c ollec ted the EQ-5D,7 a g eneric
mea sure w ith fi v e d imensions— mob ility , self
c a re, usua l a c tiv ities, p a in/d isc omfort, a nd
a nx iety /d ep ression. T he EQ-5D nota tion rep -
resents a c omp osite hea lth sta te d enoting the
lev el of sev erity in ea c h of the fi v e hea lth
d oma ins. F or ex a mp le, 1 1 1 1 2 mea ns no p rob -
lems w ith w a lk ing , self c a re, usua l a c tiv ities a nd

p a in, mod era te a nx iety /d ep ression; 2 2 2 2 2
mea ns mod era te p rob lems a c ross a ll d oma ins.
A summa ry q ua lity of life sc ore ( v a ry ing
b etw een 0 a nd 1 ) c a n then b e a ssig ned to ea c h
sta te using the M V H ta riV. T he ta riV w a s
d eriv ed from interv iew s w ith the U nited K ing -
d om g enera l p op ula tion, w hic h inv olv ed a sk ing
them to a ssig n v a lues to d iVerent hea lth sta tes
using the time-tra d e oV method .1 3

T he remission g roup jud g ed q ua lity of life in
remission b y rec ord ing hea lth sta tus ov er time.
T hey k ep t a d a ily q ua lity of life d ia ry for 6
w eek s, a nd a t the sta rt a nd end of this p eriod
rec ord ed v ia a struc tured q uestionna ire c urrent
M S QO L a nd EQ-5D sta tus. B ec a use w e c ould
not id entify p a tients a t the sta rt of a rela p se a nd
monitor them, rela p ses w ere a ssessed retro-
sp ec tiv ely . T he rec ent rela p se g roup rec ord ed
in a struc tured q uestionna ire how they w ere
c urrently ( M S QO L a nd EQ-5D) a nd how they
w ere a t the w orst of their rela p se (EQ-5D). U p
to tw o 3 w eek ly remind ers w ere sent to
non-resp ond ers.

U T ILIT IES

In fa c e to fa c e interv iew s sub jec ts v a lued mul-
tip le sc lerosis sp ec ifi c hea lth p rofi les, using the
time tra d e-oV method .1 3 T hese inc orp ora ted
q ua lity of life eVec ts, d esc rib ed a s EQ-5D
sta tes, numb er of rela p ses, a nd the p rob a b ility
of d isea se p rog ression, ta k en from multip le
sc lerosis na tura l history d a ta 1 4 – 1 7 a nd the
IF â-1 b tria l. O ne sc ena rio d esc rib ed multip le
sc lerosis w ith no d rug thera p y , ma tc hing the
tria l outc omes for the p la c eb o g roup . A nother
d esc rib ed multip le sc lerosis w ith (unna med )
d rug thera p y , ma tc hing the thera p y g roup ’s
outc omes. A third d esc rib ed more sev ere mul-
tip le sc lerosis eVec ts w ithout d rug thera p y .
S ub jec ts a lso v a lued fi v e EQ-5D p rofi les lik ely
to b e enc ountered b y p a tients w ith R R M S ,
w hic h c ould b e d irec tly c omp a red w ith the
M V H v a lues.

C O S T S

S erv ic e use d a ta for 6 months w ere a b stra c ted
from hosp ita l c a se notes, inc lud ing inp a tient
sta y s ( sp ec ia lty , numb er of a d missions, a nd
d ura tion of sta y ) , d a y c a ses a nd outp a tient
v isits (sp ec ia lty a nd numb er of v isits) , d rug s
(na me, d osa g e, a nd d ura tion) , p roc ed ures a nd
tests ( ty p e a nd freq uenc y ) , a nd a p p lia nc es. T he
p a tient q uestionna ires inc lud ed q uestions on
p rima ry a nd c ommunity serv ic es, rec ord ing
numb er of v isits b y p rofessiona l g roup .

T he C ha rtered Institute of P ub lic F ina nc e
a nd A c c ounta nc y ( C I P F A ) d a ta b a se1 8 p ro-
v id ed inp a tient a nd d a y c a se unit c osts. Drug
c osts w ere from the B ritish N a tiona l
F ormula ry 1 9; I F â-1 b c osts inc lud ed a d minis-
tra tion a nd monitoring . P roc ed ure a nd test
c osts w ere from the T rust p rov id ing the
p a tients’ sp ec ia list serv ic e. C osts for a p p lia nc es
a nd c ommunity serv ic es w ere ta k en from a
p rev ious rep ort.2 0

C O S T -EF F EC T I V EN ES S M O DELS

T he I F â-1 b tria l rep orted red uc ed numb ers of
rela p ses b ut no sta tistic a lly sig nifi c a nt eVec t on
d isa b ility . T his req uires a simp le mod el w hic h

Cost-eVec tiv en ess of in terferon â for m u ltip le sc lerosis 1 4 5



sums over time resultant cost savings and
Q A L Y gains to comp are w ith treatment costs.

H ow ever, b ecause oth er trials may fi nd an
imp act on p rogression, a more comp lex model
is req uired w h ich incorp orates th is and th e
natural h istory of multip le sclerosis. I t com-
p rises a h y p oth etical coh ort, w ith in w h ich each
p atient is at any time at a p articular E D S S

level, initially E D S S 3, th e average trial
b aseline. P rogression p rob ab ilities, tak en from
th e natural h istory literature, determine th e
levels in sub seq uent y ears; a reduced risk rate,
tak en from trial estimates, ap p lies to th ose h av-
ing th erap y . E ach p atient’s illness career is
summarised as a “ transition state” — for ex am-
p le, E D S S 3→3 (no p rogression) , E D S S 3→5
( initially E D S S 3, fi nally E D S S 5) , w h ich h as a
p articular level of costs and utility , calculated
as an average for each E D S S level w eigh ted b y
th e time sp ent in it. F ull details of th e model
are rep orted elsew h ere.6

R elap se costs and utility losses w ere th e dif-
ference in average cost and E Q -5D scores
b etw een remission and relap se group s. T h e
remission group p rovided E D S S level costs. A
utility score w as calculated for each E D S S level
b y assigning each p atient’s E Q -5D state in
remission a score from th e M V H tariV and
averaging for th ose at th at level.

S T A T I S T I C A L A N A L Y S I S

A naly sis of h ealth state diVerences b etw een
remission and relap se p atients are rep orted as
tw o tailed p values using M ann-W h itney tests.
A naly sis of E D S S scores are rep orted using
K rusk al-W allis one w ay analy sis of variance
( A N O V A ) . A ll statistical tests w ere p erformed
using S P S S softw are.

Results

T ab le 1 summarises demograp h ic and clinical
ch aracteristics. M ost p atients w ere w omen and
th e average age w as 4 2 y ears. H alf could not
w ork b ecause of long term illness or disab ility
(55% of th e recent relap se group , 4 7 % of th e
remission group ) . E igh ty nine w ere assigned
E D S S scores; 37 % scored 0 – 3, 36% scored
4 – 5, 2 7 % scored 6 or more; th e remaining 1 3
p atients’ notes could not b e ob tained in th e
time in w h ich data w ere collected. E x cep t for
emp loy ment status, th e utilities sub samp le h ad
similar sociodemograp h ic and clinical ch arac-
teristics comp ared w ith th e w h ole samp le.

Q U A L I T Y O F L I F E

T ab le 2 sh ow s M S Q O L scores for remission
and relap se group s. S cores w ere signifi cantly
diVerent ( p < 0 .0 0 1 ) for p h y sical function, role
p h y sical, and social function scales, th e ch ange
in h ealth item, and th e p h y sical h ealth
comp osite. A s w e do not rep roduce M S Q O L
h ere, it may aid interp retation to k now th at for
p h y sical function, low er scores rep resent re-
duced ab ility to p erform a range of gentle
th rough to vigorous p h y sical activities; for role
p h y sical, low er scores indicate p rob lems in
carry ing out w ork and oth er regular daily
activities; and for social function, low er scores
indicate p rob lems in carry ing out normal social
activities w ith family and friends. S cores for
emotional p rob lems, mental h ealth , cognitive
function, and general h ealth p ercep tions
sh ow ed least diVerences. T ab le 3 rep orts
M S Q O L scores for E D S S sub group s. T h ere
w as a h igh ly signifi cant trend in p h y sical func-
tion scores, from 54 .2 w ith an E D S S score <3
to 1 2 .6 w ith a score >6 ( p < 0 .0 0 0 1 ) . T h ere
w ere also signifi cant diVerences for social and

Table 1 Demographic and clinical characteristics of participants in a survey of people
w ith relapsing-remitting multiple sclerosis

W hole sample
N o ( % )

U tilities interview sample
N o ( % )

T y p e of resp ondent:
R emission 62 (61 ) 2 4 ( 4 8 )
R elap se 4 0 (39 ) 2 6 (52 )

A ge and sex :
M edian age (range) 4 2 ( 2 5– 65) 4 2 ( 2 8 – 65)
M en 2 8 ( 2 8 ) 1 7 (34 )
F omen 7 3 ( 7 2 ) 33 (66)

E mp loy ment status:
E mp loy ed 4 2 ( 4 2 ) 1 1 ( 2 2 )
U nab le to w ork 50 (51 ) 2 7 (54 )
O th er 7 ( 7 ) 1 2 ( 2 4 )

D isease duration:
<5 y ears 4 2 ( 4 2 ) 1 7 (33 )
> 5 y ears <1 0 y ears 2 5 ( 2 6) 1 7 (33 )
> 1 0 y ears 31 (32 ) 1 6 (33 )

E D S S score:
0 – 3 33 (37 ) 1 3 (32 )
4 – 5 32 (36) 1 8 ( 4 4 )
6+ 2 4 ( 2 7 ) 1 0 ( 2 4 )

Table 2 M S Q O L mean scores for patients in remission and recently relapsing in a survey
of people w ith relapsing-remitting multiple sclerosis

S cale:
In remission*
M ean ( S D)

R ecent relapse*
M ean ( S D)

2 Tailed
p value†

P h y sical function ( P F ) 4 2 .9 ( 2 8 .5) 2 0 .0 ( 1 8 .6) 0 .0 0 0 1
R ole p h y sical ( R P ) 39 .9 ( 4 0 .3) 1 3.2 ( 2 8 .9 ) 0 .0 0 0 4
R ole emotional ( R E ) 64 .3 ( 4 4 .0 ) 53.5 ( 4 7 .5) 0 .2 9
B odily p ain ( B P ) 7 3.1 ( 2 3.3) 58 .6 ( 2 7 .0 ) 0 .0 1
M ental H ealth ( M H ) 69 .4 ( 1 9 .5) 63.7 ( 2 2 .9 ) 0 .2 5
E nergy /vitality ( V T ) 39 .9 ( 1 8 .9 ) 32 .0 ( 1 7 .7 ) 0 .0 5
H ealth distress ( H D ) 59 .2 ( 2 6.4 ) 4 8 .8 (30 .5) 0 .0 9
S ocial function ( S F ) 66.2 ( 2 2 .7 ) 4 7 .5 ( 2 5.9 ) 0 .0 0 0 6
C ognitive function ( C F ) 7 0 .1 ( 2 5.3) 60 .8 ( 2 9 .7 ) 0 .1 4
S ex ual function ( S X ) 59 .6 (32 .3) 4 6.1 (33.7 ) 0 .0 5
G eneral h ealth ( G H ) 4 3.2 ( 2 1 .9 ) 39 .0 ( 2 2 .3) 0 .31
O verall q uality of life ( Q O L ) 69 .5 (61 .6) 4 9 .9 ( 2 0 .6) 0 .0 0 8
C h ange in h ealth ( T R A N S ) 4 7 .9 ( 2 2 .2 ) 31 .9 ( 2 2 .6) 0 .0 0 0 7
P h y sical h ealth comp osite score 4 3.9 ( 1 6.9 ) 32 .8 ( 1 5.5) 0 .0 0 0 9
M ental h ealth comp osite score 63.5 ( 2 3.7 ) 55.6 ( 2 4 .6) 0 .1 1

* F or each scale, a few p atients did not comp lete suYcient items to p ermit comp utation. B ases on
w h ich scale scores w ere calculated range from 53 to 60 for remission p atients; from 38 to 4 0 for
relap se p atients.
† M ann-W h itney T est

Table 3 M S Q O L mean scores by ex panded disability status scale ( E DS S ) scores in a
survey of people w ith relapsing-remitting multiple sclerosis

S cale

E DS S score

p V alue†
0 – 3 *
M ean ( S D)

3 .5 – 5 .5 *
M ean ( S D)

6 + *
M ean ( S D)

P h y sical function ( P F ) 54 .2 ( 2 9 .8 ) 2 5.9 ( 2 0 .9 ) 1 2 .6 ( 1 2 .0 ) < 0 .0 0 0 1
R ole p h y sical ( R P ) 4 4 .8 ( 4 3.0 ) 1 9 .2 ( 2 9 .1 ) 1 5.8 (37 .5) 0 .0 1
R ole emotional ( R E ) 67 .8 ( 4 4 .0 ) 55.9 ( 4 6.7 ) 4 5.6 ( 4 8 .7 ) 0 .30
B odily p ain ( B P ) 67 .7 ( 2 3.8 ) 65.2 ( 2 6.1 ) 65.2 ( 2 8 .3) 0 .9 2
M ental h ealth ( M H ) 7 1 .6 ( 1 7 .5) 67 .1 ( 1 9 .5) 59 .8 ( 2 6.8 ) 0 .2 7
E nergy /vitality ( V T ) 39 .3 ( 1 7 .5) 36.6 ( 1 9 .7 ) 35.3 ( 2 1 .1 ) 0 .8 4
H ealth distress ( H D ) 64 .3 ( 2 4 .7 ) 56.3 ( 2 9 .9 ) 39 .3 ( 2 8 .6) 0 .0 1
S ocial function ( S F ) 65.7 ( 2 6.2 ) 56.9 ( 2 3.1 ) 4 1 .7 ( 2 3.3) 0 .0 0 5
C ognitive function ( C F ) 7 1 .3 ( 2 5.9 ) 67 .9 ( 2 3.7 ) 54 .3 (32 .5) 0 .1 4
S ex ual function ( S X ) 69 .8 (31 .6) 4 8 .3 ( 2 7 .5) 4 2 .9 (37 .2 ) 0 .0 0 7
G eneral h ealth ( G H ) 4 2 .1 ( 2 1 .8 ) 37 .9 ( 2 1 .5) 38 .6 ( 2 5.3) 0 .7 5
O verall q uality of life ( Q O L ) 7 9 .3 ( 8 5.1 ) 53.6 ( 1 9 .1 ) 4 9 .9 ( 2 2 .9 ) 0 .0 4
C h ange in h ealth ( T R A N S ) 4 8 .3 ( 2 7 .0 ) 39 .8 ( 2 0 .9 ) 34 .5 ( 2 4 .3) 0 .2 5
P h y sical h ealth comp osite score 4 5.4 ( 1 8 .2 ) 36.1 ( 1 5.7 ) 31 .2 ( 1 5.9 ) 0 .0 3
M ental h ealth comp osite score 67 .5 ( 2 4 .2 ) 59 .3 ( 2 2 .9 ) 4 9 .9 ( 2 4 .5) 0 .0 5

* F or each scale, a few p atients did not comp lete suYcient items to p ermit comp utation. B ases on
w h ich scale scores w ere calculated range from 2 6 to 30 for p atients w ith E D S S of 0 – 3; from 2 9 to
32 for p atients w ith E D S S of 3.5– 5.5; from 1 9 to 2 1 for p atients w ith E D S S of 6 and over.
† K rusk al-W allis 1 w ay A N O V A .

1 4 6 P ark in, J acoby, M cN amee, et al



sexual function (p<0.01) and role physical and

health distress (p= 0.01). T here w ere sm all b ut

sig nifi cant diVerences for b oth com posite

scores.

S ub jects had m ark edly low er S F -3 6 scores

than a “ norm ativ e” U nited K ing dom g eneral

population.2 1 F or exam ple, they scored 4 5

points low er on the physical function scale and

4 3 low er on the role physical scale than the

g eneral population w ith long standing illnesses;

and 5 9 and 6 2 respectiv ely low er than those

w ithout. D iVerences w ere sm aller b ut none the

less considerab le for social function, energ y,

and g eneral health.

N inety six respondents com pleted all fi v e

E Q -5 D statem ents. O nly 5 % w ere currently in
state 11111, com pared w ith 5 7 % of a g eneral
population.2 2 O nly 2 7 out of a possib le 2 4 3
states w ere found; 3 1 patients reported prob -
lem s w ith m ob ility and 3 2 prob lem s w ith
perform ing usual activ ities. T he recent relapse
g roup had w orse m ob ility, self care, and pain
than the rem ission g roup b ut sim ilar anxiety
and depression lev els. T he recent relapse

g roup’s profi le w as sig nifi cantly poorer in all
dom ains during relapse than currently.

H E A L T H S T A T E U T I L I T I E S A N D P R E F E R E N C E S

T ab le 4 show s m ean utility scores. T he I F â-1b
and placeb o scenario scores w ere v ery sim ilar,
b ut the sev ere scenario scored m uch low er.
C om pared w ith the M V H study, the E Q -5 D
scores w ere consistently hig her, w ith g reater
diVerences am ong m ore sev ere states.

T he results enab led conv ersion of E D S S
scores into utilities. T he M V H v alues w ere
applied to each patient’s E Q -5 D state, from
w hich the m ean v alue for each studied E D S S
lev el w as calculated: 0.7 1 for E D S S 3 , 0.6 6 for
E D S S 4 , 0.5 2 for E D S S 5 , 0.4 9 for E D S S 6 ,
and 0.3 5 for E D S S 7 . S im ilarly, the utility loss
from relapse w as calculated b y av erag ing ov er
sub jects the M V H v alues for each E Q -5 D state
in rem ission and relapse, and tak ing the diVer-
ence: av erag e rem ission v alue= 0.6 04 ; av erag e
relapse v alue= 0.13 6 ; a net loss of 0.4 6 8 per
relapse.

C O S T S

A v erag e costs w ere £ 5 2 9 in the rem ission
g roup and £ 2 6 4 4 in the recent relapse g roup,
g iv ing relapse costs of £ 2 115 per patient. T he
diVerence w as m ainly related to use of
inpatient and day case and, to a lesser extent,
com m unity serv ices, w ith no diVerence in out-
patient v isits, drug s, tests, and appliances.
H ig her resource use w as associated w ith hig her
E D S S scores.

C O S T -E F F E C T I V E N E S S A N D C O S T -U T I L I T Y

A N A L Y S I S

T ab le 5 sum m arises results ob tained from the
m odels, show ing costs, b enefi ts, and cost-
eVectiv eness and cost-utility ratios (rounded to
the nearest £ 100). T he results including only
the eVect of relapses are presented w ith and
w ithout discounting at the U nited K ing dom
G ov ernm ent recom m ended rate of 6 % , al-
thoug h discounting m ak es little diVerence.
I F â-1b reduced relapses b y 1.5 2 per patient
ov er 5 years, b ut had discounted net costs of
£ 4 3 6 00, g iv ing a cost-eVectiv eness ratio of
£ 2 8 7 00 per relapse av oided. T here w as a g ain
of 0.05 4 discounted Q A L Y s, g iv ing a cost-
utility ratio of £ 8 09 9 00 per Q A L Y g ained.

T he m ore com plex m odels, incorporating
prog ression chang es, are presented only in dis-
counted form . F or a fi v e year m odel, 0.13
Q A L Y s w ere g ained at a cost of £ 4 3 4 00, g iv -
ing £ 3 2 8 3 00 per Q A L Y g ained. T he rob ust-
ness of this w as tested using one w ay sensitiv ity
analyses. T he fi g ure show s that v arying the
assum ptions for a rang e of v ariab les produced
no im portant chang es in the cost-utility ratio.
T he larg est chang e w as related to the freq uency
of relapses.

A 10 year m odel, w hich uses m ore assum p-
tions and has g reater uncertainty, produced
sim ilar results using b ase case assum ptions,
and w as exam ined further b y altering the
assum ptions to fav ourab le (“ b est case” ) as-
sum ptions ab out prog ression and IF â-1b
eVectiv eness and unfav ourab le (“ w orst case” )
assum ptions, eq uiv alent to “ no im pact on pro-

Table 4 Utility values of disease specific scenarios and
E Q -5 D states from participants in a survey of people w ith
relapsing -rem itting m ultiple sclerosis

M ean ( S D ) M ean M V H

D isease specifi c scenarios:
I F â-1b 0.8 7 0 (0.2 00) N A
P laceb o 0.8 5 6 (0.19 5 ) N A
S ev ere 0.3 5 9 (0.3 4 1) N A

E Q -5 D states:
11112 0.8 8 1 (0.16 9 ) 0.8 2 9
1112 2 0.8 6 1 (0.17 8 ) 0.7 2 2
2 12 2 2 0.7 9 9 (0.2 06 ) 0.5 5 3
2 13 12 0.6 9 7 (0.2 8 2 ) 0.5 3 6
2 2 2 2 2 0.6 8 4 (0.2 8 5 ) 0.5 00

N A = N ot applicab le.

Table 5 C ost, q uality adjusted life-year, and cost eVectiveness estim ates from diVerent m odels

S tandard care D rug th erapy D iVerence

5 Y ear m odel w ith no eVect on prog ression

R elapses 5 .2 3 3 .7 1 1.5 2
U ndiscounted costs:

R elapses £ 11000 £ 7 8 00 £ 3 2 00
IF â-1b £ 0 £ 5 2 5 00 £ 5 2 5 00
T otal costs £ 11000 £ 6 03 00 £ 4 9 3 00

C ost per relapse av oided £ 3 2 4 00
D iscounted costs:

R elapse £ 10000 £ 7 100 £ 2 9 00
IF â-1b £ 0 £ 4 6 6 00 £ 4 6 6 00
T otal cost £ 10000 £ 5 3 6 00 £ 4 3 6 00

C ost per relapse av oided £ 2 8 7 00
Q A L Y g ain:

U ndiscounted − 0.2 04 − 0.14 5 0.05 9
D iscounted − 0.18 4 − 0.13 0 0.05 4

C ost per Q A L Y g ained:
U ndiscounted £ 8 3 14 00
C osts only discounted £ 7 3 6 2 00
C osts and Q A L Y s discounted £ 8 09 9 00

5 Y ear m odel w ith eVect on prog ression

C osts £ 15 2 00 £ 5 8 6 00 £ 4 3 4 00
Q A L Y g ain 3 .08 3 .2 1 0.13
C ost per Q A L Y g ained £ 3 2 8 3 00
1 0 Y ear m odel w ith eVect on prog ression: base case

C osts £ 2 9 9 00 £ 104 7 00 £ 7 4 8 00
Q A L Y g ain 5 .3 2 5 .6 5 0.3 3
C ost per Q A L Y g ained £ 2 2 8 3 00
1 0 Y ear m odel w ith eVect on prog ression: best case

C osts £ 2 9 9 00 £ 102 2 00 £ 7 2 3 00
Q A L Y g ain 5 .2 5 6 .2 3 0.9 8
C ost per Q A L Y g ained £ 7 4 5 00
1 0 Y ear m odel w ith eVect on prog ression - w orst case

C osts £ 2 9 9 00 £ 105 4 00 £ 7 5 5 00
Q A L Y g ain 5 .3 2 5 .4 5 0.13
Cost per QALY gained £604600

C ost-eVectiveness of interferon â for m ultiple sclerosis 14 7



gression”. The best case gave £74 500 per
Q A L Y gained com pared w ith base case and
w orst case valu es of £2 2 8 3 00 and £6 04 6 00
respectively ( table 5) .

Discussion and conclusions

I F â- 1 b prod u ces im portant occasional short
term q u ality of life gains, bu t becau se they are
infreq u ent they translate into sm all Q A L Y
gains. E ven optim istic estim ates of longer term
gains from d elay ed progression prod u ce sm all
aggregate Q A L Y gains becau se few benefi t.
W ith large net costs, I F â- 1 b has a high cost per
Q A L Y gained .

I t is d iYcu lt to com pare these resu lts w ith
other stu d ies as, to ou r k now led ge, no previou s
econom ic evalu ation of interferon â therapy
has been u nd ertak en u sing sim ilar m ethod s. A
C anad ian stu d y calcu lated com parable cost per
relapse avoid ed ratios of betw een C an$ 48 000-
C an$ 6 7 000.2 3 H ow ever, no attem pt w as m ad e
to translate these eVects into Q A L Y s.

This stu d y req u ired m any assu m ptions to
constru ct an econom ic evalu ation from clinical
trials d esigned for a d iVerent pu rpose. K ey
instru m ents for d ata collection w ere d eveloped
rapid ly , som e d ata w ere collected retrospec-
tively , and d ata collection w as not planned to
u su al statistical specifi cations. H ow ever, the
assu m ptions are evid ence based , plau sible, and
robu st to testing. The d ata instru m ents per-
form ed w ell and the resu lts seem conclu sive
w ithin a large m argin of u ncertainty .

E x tensive sensitivity analy sis w as cond u cted
to ensu re that the resu lts cou ld be generalisable
to a w id e patient popu lation. This w as particu -
larly im portant as ou r stu d y sam ple ex hibited
som e clinical d iVerences from the d ru g trial
popu lation w ith respect to E D S S levels and the
m easu rem ent of relapses. In ad d ition, w e m ad e
no attem pt to valu e ind irect costs, su ch as tim e
lost from w ork and other activities for patients
and carers. A lthou gh these are lik ely to have
im portant im plications for the level of costs
associated w ith E D S S scores and relapses, w e
have show n that d iVerent valu es m ak e little
d iVerence to the cost/Q A L Y gain ratio ( fi gu re
and table 5) .

S u m m ary eVectiveness m easu res su ch as
relapse rates or E D S S progression m ay m ask
im portant q u antifi able eVects of m u ltiple scle-
rosis on q u ality of life. M easu res of Q oL are
consistent w ith E D S S scores, w hich is im por-
tant as they are w id ely u sed by clinicians, bu t
provid e im portant ad d itional inform ation. The
ou tcom e m easu re of choice in evalu ations of
therapies for m u ltiple sclerosis shou ld therefore
be changes in Q oL . S u ch stu d ies m u st also link
ou tcom es w ith d irect and ind irect costs, w hich
has im plications for trial d esign.

These resu lts shou ld help those m ak ing pre-
scribing and policy d ecisions at d iVerent levels.
P atients and clinicians m ight consid er the
ex tent of the q u ality of life gains prod u ced by
I F â- 1 b com pared w ith alternatives for im prov-
ing health. Third party pay ers have also to con-
sid er potential health gains for people w ith
other cond itions w hich cou ld resu lt from alter-
native u ses of I F â- 1 b ex pend itu re, bearing in
m ind both eYciency , as ind icated by the cost-
u tility fi gu res, and also eq u ity .

This project w as fu nd ed by the N H S H ealth Technology
A ssessm ent program m e, project nu m ber 9 5/01 /2 . The view s
and opinions ex pressed d o not necessarily refl ect those of the
D epartm ent of H ealth. The follow ing w ere m em bers of the
team that carried ou t the stu d y at the U niversity of N ew castle
U pon Ty ne: M s Ju lie D ou ghty , ju nior research associate, C entre
for H ealth S ervices R esearch; S ister Joanna F orsy th, staV nu rse,
D epartm ent of C linical N eu rology ; M rs S y lvia H u d son, project
secretary , C entre for H ealth S ervices R esearch. W e are gratefu l
to the people w ho gave their tim e to tak e part in ou r su rvey s, to
P au l D olan and K aren G erard for help w ith the valu ation ex er-
cise, to P ippa A nd erson for access to psy chom etric analy sis
softw are, and to referees of ou r report to the H TA for their
helpfu l com m ents.
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H I S T O R I C AL
NO T E

G o w e r s ’ s ig n

S ir W illiam R ich ard G ow ers (18 45 – 19 15 ) is a

name h allow ed in th e mind s of mos t neu rolo-

g is ts as one of th e g reat V ictorian fou nd ers of

ou r d is cip line. H e is p robably bes t remem-

bered for th e remarkable manu al fi rs t p u b-

lis h ed in 18 8 6, s till a continu al sou rce of

reference and w is d om, remarkable for its

w ealth of clinical d etail, ex p erience, and

u nd ers tand ing . E v en more remarkable is it

w h en w e realis e th at th ere w as v irtu ally no

neu roch emis try, minimal electrop h ys iolog y,

and of cou rse only th e mos t fu nd amental

rad iolog y and neu rop ath olog y av ailable to

h im.

H is name is p reserv ed in sev eral ep onymou s

cond itions , th ou g h p arad ox ically h e inv eig h ed

abou t of th e u s e of ep onyms :

“ S cientifi c nomenclatu re s h ou ld be its elf

s cientifi c, not fou nd ed u p on accid ents .

H ow ev er anx iou s w e may be to h onou r

ind iv id u als , w e h av e no rig h t to d o so at

th e ex p ense of th e conv enience of all

fu tu re g enerations of learners .”

G ow ers ’ p h enomenon, G ow ers ’ d is tal myop a-

th y, G ow ers ’ solu tion in th e treatment of

mig raine, G ow ers ’ anterior s p inocerebellar

tract, are th e bes t know n ep onyms. T h ere are

th ree G ow ers ’ s ig ns : Pain along th e com-

p res s ed s ciatic nerv e on p as s iv e d ors ifl ex ion of

th e foot; th e irreg u lar contraction of th e p u p il

in early tabes (cf Arg yll R obertson) ; and th e

climbing u p th e leg s s ig ns in Du ch enne

d ys trop h y.

I t is th e las t w h ich I h ig h lig h t h ere, as a

mas terly ex amp le of clinical d escrip tion.1 A

d etailed accou nt of th e p rog res s iv e cou rse and

family h is tory, p attern of w eaknes s of mu scles ,

th e p s eu d oh yp ertrop h y and h is ex p erience of

th e p ath olog y p reced e it. H e g iv es fu ll cred it

to th e earlier w ork of Meryon2 3 and

Du ch enne.4

PS E U DO -H Y PE R T R O PH I C MU S C U L AR

PAR AL Y S I S

“ T h e d iYcu lty in g oing u p s tairs is es p e-

cially d u e to th e w eaknes s of th e ex tensors

of th e knee and h ip . T h e d efect of th e

ex tensors of th e h ip cau s es th e g ait to h av e

a p ecu liar oscillating ch aracters .

T h e g reates t d efect, h ow ev er, is in th e

p ow er of ris ing from th e fl oor, and th e

mos t ch aracteris tic p ecu liarity is th e mod e

in w h ich th is is ach iev ed , if it be s till p os -

s ible, and no objects near, by w h ich th e

p atient can aid h imself. H e commonly h as

not s u Ycient p ow er to ex tend th e knees

w h en th e w eig h t of th e tru nk is on th e

u p p er ex tremity of th e femu r, w h ich is

th en a lev er in w h ich p ow er, ap p lied

betw een th e fu lcru m and th e w eig h t, acts

at leas t ad v antag e. H e th erefore p laces h is

h and s on h is knees , h is arms th u s bring

mu ch of th e w eig h t of th e u p p er p art of

th e tru nk on th e femu r close to th e

fu lcru m, betw een th is and th e p ow er,

w h ich can th en act at g reater ad v antag e.

W h en th e knees are ex tend ed , th e p ow er

of th e ex tensors of th e h ip may be

s u Ycient to rais e th e bod y into th e

u p rig h t p os ition, or th e p atient may aid

th em by an u p w ard p u s h w ith th e h and as

h e takes it oV. I f, h ow ev er, th es e ex tensors

are w eak, th e h and s are often mov ed

h ig h er and h ig h er u p th e th ig h s , g ras p ing

alternately, and th u s p u s h ing u p th e

tru nk. T o g et th u s th e req u is ite s u p p ort,

th e knees mu s t not h e q u ite ex tend ed , and

if th eir ex tensors h av e no p ow er, th e d ev ice

cannot be emp loyed , and th e p atient is

altog eth er u nable to ris e. In many cases ,

es p ecially w h en ex tens ion of th e h ip is

easy, th e p atient ach iev es th e ex tens ion of

th e knees in anoth er w ay; h e p u ts th e

h and s on th e g rou nd , s tretch es ou t th e leg s

beh ind h im far ap art, and th en, th e ch ief

w eig h t of th e tru nk res ting on th e h and s ,

by keep ing th e toes on th e g rou nd and

p u s h ing th e bod y backw ard s , h e manag es

to g et th e knees ex tend ed , u ntil th e tru nk

is s u p p orted by th e h and s and feet, all

p laced as w id ely ap art as p os s ible. Nex t

th e h and s are mov ed alternately along th e

g rou nd backw ard s , so as to bring a larg er

p ortion of th e w eig h t of th e tru nk ov er th e

leg s . T h en one h and is p laced u p on th e

knee, and a p u s h w ith th is , and w ith th e

oth er h and on th e g rou nd , is s u Ycient to

enable th e ex tensors of th e h ip to bring th e

tru nk into th e u p rig h t p os ition.”

T h is ex emp lary d escrip tion is illu s trated by

sev eral ex cellent d raw ing s , from h is ow n h and ,

w h ich s h ow th e same mas tery of s imp le p reci-

s ion and clear ex p os ition th at ch aracteris e all

h is w riting s .
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